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Abstract
Background: The prevalence of  gallstones among Ghanaians is unknown. We aimed to determine the prevalence of  gall-
stones among persons undergoing abdominal ultrasound at the Komfo Anokye Teaching Hospital (KATH).
Methods: We performed a cross-sectional study of  patients aged ≥14years presenting to KATH for abdominal ultrasound 
between 2009 and 2012. Patient demographics were recorded. The gallbladder was assessed by ultrasonography. Cholelith-
iasis was defined as presence of  gallstones or absence of  gallbladder. Data was expressed as descriptive and inferential 
statistics.
Results:  There were 2824 participants. 55% were females. Mean age was 47±18 years. Mean body mass index (BMI) was 
24.0±5.5. Mean parity among females was  3±3. Prevalence of  cholelithiasis was 5.9 (95%C.I:5.0,6.8).   Females had a high 
prevalence compared to males (6.8 vs 4.7). Prevalence increased steadily by age. Prevalence was 6.6, 5.1 and 8.8 for patients 
with BMI <18.5, 18.5-24.9 and ≥30 respectively. Prevalence among women with parity of  0,1-5 and >5 was 3.1, 6.7 and 6.4 
respectively.On   multivariate   regression   analysis,   female   sex   (AOR=1.55;p<0.05),  age≥40 years (AOR=2.05;p<0.01), 
BMI<18.5  (AOR=1.25;p>0.05) or  BMI≥30  (AOR=1.39;p>0.05) and family history of  gallstones (AOR=11.9;p<0.01) 
increased the odds of  cholelithiasis. 
Conclusions: Prevalence of  cholelithiasis among patients undergoing ultrasonography at KATH was 5.9. Patient age, sex 
and family history significantly influenced the prevalence.
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Cholelithiasis is a worldwide problem and it remains a 
common cause of  surgical intervention, contributing 
substantially to health care costs. Its prevalence howev-
er, varies widely among different populations. Among 
American adults the prevalence of  cholelithiasis is about 
10% while in Western Europe the prevalence ranges 
from 5.9% to 21.9%1.  Prevalence  rates  of   3.2%  to 
15.6%  have  been  reported  from  Asia2.
Cholelithiasis has historically been considered rare in 
sub-saharan Africa3,4. As many African countries un-
dergo rapid urbanization with a steady shift towards a 
westernized diet cholelithiasis will assume importance 
in these populations4.
There appears to be a rise in the incidence of  chole-
cystectomy in Ghana over the years. Korle-Bu Teach-
ing Hospital in Accra recorded an increase from 2-11 
cholecystectomies per year in the 1980s to 38 in 1990 
and 60 in 19915. A similar trend has been noticed in our 
institution, Komfo Anokye Teaching Hospital, where 
from unpublished data there has been an increase in the 
number of  cholecystectomies performed from 2006 to 
2013. Estimating prevalence or incidence of  cholelith-
iasis from patients with clinical gallstone disease, how-
ever, has a major limitation in that most gallstones re-
main asymptomatic during a lifetime. The prevalence 
of  cholelithiasis among Ghanaians remains unknown. 
This  study  aimed  to  determine  the  prevalence  of  
cholelithiasis  among  persons undergoing an abdomi-
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nal ultrasound at the Komfo Anokye Teaching Hospital 
(KATH). KATH is located in Kumasi, Ghana and it is 
the second-largest referral hospital in Ghana. 
 
Methods
We designed a cross-sectional descriptive study of  all 
patients aged 14 years and above presenting to the Radi-
ology department of  KATH for abdominal ultrasonog-
raphy (USG) between May 2009 and May 2012.  Only 
patients who gave informed consent were recruited. Af-
ter obtaining consent demographic data was recorded 
from each patient. We measured patient’s weight using a 
BR9012-model Camry® mechanical scale (Guandong, 
China) after having them take off  shoes and heavy out-
er clothing. Height was measured with a graduated pa-
per strip attached to the wall.
The gallbladder was assessed with two ultrasound 
machines: Siemens Sonoline Sienna (Siemens Health-
care, Erlangen, Germany) and Siemens Sonoline G50 
(Siemens Healthcare, Erlangen, Germany), employing 
probes of  3.5-5 MHz depending on the size of  the pa-
tient. A consultant radiologist supervised all the sono-
graphic investigations. The data was entered into a Mi-
crosoft Access (Redmond, WA) database and after data 
cleaning it was exported to Stata v11 (College Station, 
TX) for analysis.  Continuous variables were reported 
as mean and standard deviation. Categorical variables 
were reported as proportions.
Cholelithiasis was defined as presence of  gallstones 
on ultrasound or absence of  gallbladder on ultrasound 
with a history of  cholecystectomy2. Prevalence of  the 
various gallbladder findings was reported as percentag-
es with 95% confidence intervals (CI).  Association be-
tween the various demographic variables and cholelith-
iasis was expressed as odds ratio (OR) with 95% CI. 
Adjusted ORs (AOR) were estimated by multiple logis-
tic regression to determine the effect of  different varia-
bles on  cholelithiasis.  Parity  of   the  participants  was 
excluded  in  the  multiple  logistic regression since it did 
not exist for males (45% of  the sample).
The  study  was  approved  by  the  institutional  review 
board  of   Kwame  Nkrumah University of  Science and 
Technology, Kumasi, Ghana. 
 
Results
Patient demographics are summarized in Table 1. There 
were 2824 participants in the study. Fifty-five percent 
were females. Mean age was 47.0±18.0 years. Sixty-one 
percent were 40 years or above. Mean body mass index 
(BMI) was 24.0±5.5. Mean parity among females was 
3±3.
Variable Female Male Total 
Age, mean (SD), years 44.9±16.6 50.7±19.0 47.0±18.0 
Age group (n, %)    
<40 677 (43.8) 391 (30.6) 1068 (37.8) 
≥40 861 (55.7) 876 (68.5) 1737 (61.5) 
Missing 7 (0.5) 12 (0.9) 19 (0.7) 
BMI (n, %)    
<18.5 196 (12.7) 167 (13.1) 363 (12.9) 
18.5-24.9 638 (41.3) 691 (54.0) 1329 (47.1) 
25.0-29.9 340 (22.0) 277 (21.6) 617 (21.8) 
≥30.0 289 (18.7) 88 (6.9) 377 (13.3) 
Missing 82 (5.3) 56 (4.4) 138 (4.9) 
Family history of 
gallstones (n, %) 
   
Yes 23 (1.5) 16 (1.2) 39 (1.3) 
No 1521 (98.4) 1262 (98.7) 2783 (98.6) 
Missing 1 (~0.1) 1 (~0.1) 2 (~0.1) 
Diabetes Mellitus (n, %)    
Yes 228 (14.8) 162 (12.7) 390 (13.8) 
No 1316 (85.1) 1116 (87.2) 2432 (86.1) 
Missing 1 (~0.1) 1 (~0.1) 2 (~0.1) 
Parity    
0 285 (18.4)   
1-5 792 (51.3)   
>5 342(22.1)   
Missing 126 (8.2)   
Total 1545 (100.0) 1279 (100.0) 2824 (100.0) 
 
Table 1: Patient demographics (N=2824
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On USG, 141 patients had gallstones present and 25 had undergone cholecystectomy (Table 2).
Table 2: USG finding of gallbladder N=2824 
Finding Frequency Prevalence (95% CI) 
Normal 2657 94.1 (93.2, 94.9) 
Gallstones* 141 5.0 (4.2, 5.9) 
Cholecystectomy 25 0.9 (0.6, 1.3) 
Gallbladder sludge 25 0.9 (0.6, 1.3) 
Cholecystitis 21 0.7 (0.5, 1.1) 
Calculous cholecystitis 8 0.3 (0.1, 0.6) 
*Frequency and prevalence of cholelithiasis: 166 and 5.9 (95% C.I; 5.0, 6.8) 
respectively. 
Per our working definition, the number of  patients with 
cholelithiasis was thus 166. Among 141 patients with 
evidence of  gallstones on USG, 8 had cholecystitis. 
Twenty-five patients had biliary sludge on USG, nine of  
whom also had gallstones present.  Table 3 summarizes 
the  prevalence  of   cholelithiasis  for  various  demo-
graphic  variables  by gender.
The overall prevalence of  cholelithiasis among the pop-
ulation was 5.9 (95% CI: 5.0, 6.8). Prevalence among 
females [6.9 (95% CI: 5.7, 8.2)] was significantly higher 
than that among males [4.7 (95% CI: 3.6, 6.0)] (p<0.01). 
Likewise prevalence was significantly higher among 
patients 40 years or older than among those under 40 
years (p<0.001). Prevalence among patients <20 years 
was 2.8 and this rose steadily to 9.4 among those 50-59 
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Table 3: Prevalence of cholelithiasis 
 






Sex 6.9 (5.7, 8.2) 4.7 (3.6, 6.0) 5.9 (5.0, 6.8) 
Age, years    
<40 3.8 (2.5, 5.6) 3.3 (1.8, 5.6) 3.7 (2.6, 5.0) 
≥40 9.3 (7.4, 11.4) 5.3 (3.9, 6.9) 7.3 (6.1, 8.6) 
BMI    
<18.5 6.1 (3.2, 10.4) 7.2 (3.8, 12.2) 6.6 (4.3, 9.7) 
18.5-24.9 5.5 (3.9, 7.5) 4.8 (3.3, 6.6) 5.1 (4.0, 6.4) 
25.0-29.9 7.4 (4.8, 10.6) 2.9 (1.3, 5.6) 5.4 (3.7, 7.4) 
≥30.0 9.7 (6.5, 13.7) 5.7 (1.9, 12.8) 8.8 (6.1, 12.1) 
Parity    
0 3.9 (1.9, 6.8)   
1-5 6.7 (5.1, 8.7)   
>5 6.4 (4.1, 9.6)   
Family history of gallstones    
Yes 39 (20, 61) 44 (20, 70) 41 (25, 58) 
No 6.4 (5.2, 7.7) 4.2 (3.2, 5.5) 5.4 (4.6, 6.3) 
Diabetes Mellitus    
Yes  
7.0 (4.1, 11.1) 
 
6.2 (3.0, 11.1) 
 
6.7 (4.4, 9.6) 
No  
6.8 (5.5, 8.3) 
 
4.5 (3.3, 5.9) 
 
5.8 (4.9, 6.8) 
years. The prevalence then fell to 5.3 in the 70-79 year 
group, rising again after 80 years (fig 1). Prevalence was 
higher among females in all age groups except for ages 
less 20 years.
Patients with a normal BMI had a prevalence of  5.1 
(95% CI: 4.0, 6.4). Patients who were underweight  (BMI 
<18.5) or overweight  (BMI  25.0-29.9)  had  a  statisti-
cally  non- significant higher prevalence of   cholelithia-
sis, respectively, compared to  those  with normal BMI. 
Obese patients, on the hand, had a statistically signif-
icant higher prevalence of  cholelithiasis compared to 
patients with normal BMI. The prevalence of  cholelith-
iasis among nulliparous women was 3.9 (95% CI: 1.9, 
6.8). 
 
Fig 1: Prevalence of cholelithiasis among different age 
groups 
The prevalence was higher among women with parity 
1-5 (p<0.05) and also among women with parity greater 
than five (p>0.05). Among the 39 patients with a posi-
tive family history of  cholelithiasis, 16 had cholelithiasis 
giving a prevalence of  41 (95% CI: 25, 58). The preva-
lence was 6.7 (95% CI: 4.4, 9.6) among patients with a 
history of  diabetes mellitus.
Multivariate regression analysis  (Table 4) showed that 
female sex (AOR=1.55; p<0.05), age 40 years and above 
(AOR=2.05; p<0.001), BMI less than 18.5 (AOR=1.25; 
p>0.05) or BMI  of   at  least 30  (AOR=1.39; p>0.05) 
and family  history of   gallstones (AOR=11.9; p<0.001) 
were associated with increased odds of  developing 
cholelithiasis. Diabetes mellitus however was associ-
ated with decreased odds of  developing cholelithiasis 
(AOR=0.94; p>0.05). 
 Univariate Multivariate 
 O.R (95% C.I) P-value AOR (95% C.I) P-value 
Sex     
Female vs Male 1.50 (1.08, 2.07) 0.02 1.55 (1.09, 2.20) 0.02 
Age (years)     
≥40 vs <40 2.06 (1.42, 2.98) <0.001 2.05(1.39, 3.01) <0.001 
BMI*     
<18.5 1.31 (0.81, 2.12) 0.27 1.25 (0.76, 2.04) 0.38 
25.0-29.9 1.05 (0.68, 1.61) 0.83 0.96 (0.62, 1.48) 0.84 
≥30.0 1.78 (1.15, 2.74) 0.01 1.39 (0.88, 2.20) 0.16 
Parity     
1-5 vs 0 1.79 (0.92, 3.47) 0.09   
>5 vs 0 1.71 (0.82, 3.59) 0.16   
Family history     
Yes vs No 12.2 (6.3, 23.60) <0.001 11.9 (6.0. 23.6) <0.001 
DM     
Yes vs No 1.16 (0.76, 1.80) 0.48 0.94 (0.59, 1.51) 0.81 
 



























* Reference BMI: 18.5-24.9
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Discussion
This study attempts to estimate the prevalence of  
cholelithiasis among persons having an abdominal ul-
trasound at KATH. It also tries to determine the pre-
dictors of  cholelithiasis among this population. The 
overall prevalence of  cholelithiasis among the popula-
tion was 5.9. Patient age, sex, and family history signif-
icantly increased the odds of  developing cholelithiasis.
There have been studies from sub-saharan Afri-
ca  reporting increasing rates  of  cholecystectomy for 
cholelithiasis over the  years5-7. This  has been  attribut-
ed to either a true rise in the incidence of  gallstones or 
better diagnosis due to increased physician awareness 
and increased use of  ultrasonography. Surgeons´ atti-
tude towards indications for cholecystectomy may also 
influence cholecystectomy rates8, however the preva-
lence of  gallstone disease in a population seems to have 
little influence on the incidence of  cholecystectomy9. 
In addition, only 20% of  patients with gallstones ever 
develop symptoms10. Thus estimating gallstone preva-
lence or incidence from symptomatic patients is likely 
to yield much higher estimates. Our estimated preva-
lence of   cholelithiasis of  5.9% is  comparable to the 
5.2% reported from both Sudan and Ethiopia11. It is 
however slightly higher than that reported from most 
Asian countries but much lower than that reported for 
the Americas and most of  Western Europe2. It must be 
noted though that most of  the studies from the Ameri-
cas and Western Europe were population-based. Popu-
lation-based work on cholelithiasis prevalence in Ghana 
is needed to fully understand the burden of  the disease. 
A higher cholelithiasis rate may not necessarily trans-
late into more complications of  cholelithiasis. Howev-
er knowledge that the condition is not too uncommon 
in our population will increase the index of  suspicion 
among clinicians when faced with the appropriate pa-
tient.
Predictors of  cholelithiasis
Age
Increasing age has been universally regarded as a signif-
icant risk factor for cholelithiasis. Long-term exposure 
to chronic environmental factors may account for the 
increased relative risk8,11,12. Our data showed a steady 
rise in cholelithiasis prevalence with age with patients 
40 years or older having significantly increased odds of  
cholelithiasis.
Sex
With the exception of  patients of  age less 20 years, 
prevalence was higher among females in all age groups. 
Females had significantly increased odds of  cholelithi-
asis compared to males. The risk of  gallstone disease 
is greater in women than in men at all ages in the ma-
jority of  studies2. Exceptions are studies from Taiwan 
reporting no statistical significance in the prevalence of  
cholelithiasis among males and females12-14. The more 
commonly found pigment stones in that population 
have been offered as a possible reason for this excep-
tion. Cholesterol stones are presumed to be related to 
metabolic disorders, which are more commonly seen in 
women12.
Parity
Increased parity was associated with increased odds of  
cholelithiasis in our population on  univariate  analy-
sis  although  this  increase  was  not  statistically  sig-
nificant.  Most studies document an increased odds of  
cholelithiasis associated with childbearing and parity1, 
15-17. There are other studies, however, that could not 
verify these findings18,19.
Obesity
Obesity has been identified as a major risk factor for 
developing cholelithiasis irrespective  of   gender2,  15,20,21. 
Our  findings  are  in  agreement  with  this observation 
although the increased odds among patients with BMI 
less than 18.5 or BMI of  at least 30.0 estimated from 
our population were not statistically significant.  There 
are studies that have found no association between BMI 
and cholelithiasis8, or even reduced odds of  cholelithia-
sis among individuals with higher BMI22.
Diabetes Mellitus
Diabetes mellitus is associated with cholelithiasis and 
the association has been linked to increased cholesterol 
saturation in gallbladder bile20,23. In our population di-
abetes mellitus was associated with non-significant de-
creased odds of  cholelithiasis on multivariate analysis. 
Not formally testing our patient population could have 
affected our results and may explain our observation.
Family history
Some studies have shown a positive relationship be-
tween prevalence of  cholelithiassis and family history 
of  the disease24,25. Others have not been able to show 
such a positive relationship26. Our data suggests that pa-
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tients with a positive family history have  significantly 
increased  odds  of   developing  cholelithiasis.  Since 
positive  family history was not based on screening for 
cholelithiasis among patients’ relatives, our ability to 
fully interpret this observation is limited. The study has 
some limitations. Firstly, diabetes mellitus status was as-
certained from history taking, not from formal testing. 
This could affect the true prevalence of  diabetes melli-
tus among our participants. Secondly, a positive family 
history of  gallstones was not based on screening for 
gallstones among patients’ relatives. This limits our abil-
ity to fully interpret our observation, as family members 
with gallstones could be asymptomatic and may not 
have undergone cholecystectomy. Thirdly, BMI could 
not be determined in 138 patients because they were 
bedridden or kyphotic. Fourthly, our working definition 
of   cholelithiasis included patients who had undergone 
a cholecystectomy. Although cholecystectomy could be 
due to acalculous cholecystitis, the rare nature of  this 
condition implies that the numbers it may contribute 
to cholecystectomized patients is expected to be very 
small indeed27. Finally, although participants of  our 
study were persons coming for an abdominal ultra-
sound for any indication mostly on an outpatient basis, 
they may not fully represent the population of  Kumasi.
Conclusion
Cholelithiasis is not  an  uncommon condition among 
persons undergoing abdominal ultrasonography in 
KATH, Ghana. Patient age, sex and family history sig-
nificantly increased the odds of  developing cholelithi-
asis. 
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